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Producing Engineered Strains with Tagged Proteins ‘
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Tag Proteins for Imaging
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Quality Control on Tagged Protein Constructs

Sequence PCR construct both orientations

Single colony isolation of D. vulgaris
transformants

PCR testing of D. vulgaris transformants

Southern analysis of D. vulgaris
transformants

Unique pattern to distinguish from
parent

Unique pattern to distinguish from
plasmid

Deletion Strains
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Tandem affinity tags for better purification: STF
STF: Strep-tag, TEV, and 3xFLAG
ceT crc | ATT CCA ACT
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Current Progress in Deletion Construction
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Deletion mutant

Deletion Protein annotation Mutant
Afur Global regulator, iron uptake w707
AperR Global regulator, oxidation w708
Azur Global regulator, zinc uptake w709
Aupp UPRTase IW710
AnorM1 Na'-dependent, multi-drug
anti-porter pump IW400
ADVU0164 cation diffusion facilitator Jwao1
AnhaC-1 Na‘/H* antiporter Jw3s2
AnhaC-2 Na*/H* antiporter Jw3e3
AnhaD Na*/H* antiporter Jw3s1
> AmnhA Nav/H antiporter (Ech hydrogenase,
> subunit EchA) IW380
Aung Uracil N-glycosylase w386
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Exampile: Oxygen Stress

real-time analyses that will characterize the physiological states of cells and to optimize
harvesting times.

Large-Scale Biomass Production and Harvesting

Biomass Production with Turbidostats
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1. Maintenance and archiving of D. vulgaris
experimental strain (ATCC 29579) to minimize
“culture’ drift from multiple transfers

2. Developed and defined growth conditions for
stress studies using defined media (1000's of
growth curves using automated systems)

3. QAIQC on all media components and culture
conditions, e.g. pH, DO, temperature,
containers, anaerobic chamber, etc.

4. Physiological and Morphological typing: PLFA,
S-FTIR, AODC, Fluorescent Antibody
(0&H),0mnilog (Phenotype Microarray), SEM,
TEM, x-ray, chemotaxis, protein, optical density,
lactate/acetate, sulfate, etc.

5. Developed and validated large scale production
of biomass under sterile, anaerobic,
reproducible conditions for simultaneous
comparison of control and stress. Currently up
t0 2 L in triplicate under 2 conditions. Expanding
to multiple 3 L no-metal, anaerobic chemostats.

6. Developed techniques for stressing cells that
minimize other stress responses: e.g. log phase
cells, sparge with N and air for comparison of air
stress, special porous tubing to maximize DO
saturation from air.

7. Developed sampling and processing techniques
that minimize contamination, processing,
shipping, and maximize sample quality and
quantity for simultaneous sampling and
processing for all subprojects.

During the first 3 months, the MS has supplied the EM project with several sets of DvH on biofilms for analysis, three 5-liters of DvH
biomass for water-soluble protein complex purification studies, and 120 | of DvH biomass for membrane protein complex purification.
We started using tandem affinity tagging of proteins using three distinct tags in order to purify the protein of interest for detailed
characterization. The first uses a “Strep-tag” that inserts a streptavidin binding peptide easy enrichment and we have currently
constructed 16 such tags. However, in order to attain even higher protein enrichment, we are assessing the proven approach of a CTF
(ak.a. SPA) tag that includes a calmodulin binding protein (CBP), a protease (tobacco etch virus) and a 3 x FLAG site for monoclonal
antibody binding versus an “STF" tag that replaces CBP with a streptavidin binding peptide. Atissue is the hypothesis that since the
latter is only 8 amino acids compared to 125 with CBP, it should be less likely to interfere with localization/orientation of the protein
within the cell. Al three approaches are currently being assessed with DsrC (DVU2776), a protein in the dissimilatory sulfite reductase
pathway that is essential for cell growth via sulfate Once we have the best approach, we intend to
tag at least 60 selected proteins in the coming year. Twenty of these proteins will also be tagged with a peptide including a
tetracysteine motif that allows in situ imaging. Since the chemistry upon which this tag is based is thiol chemistry, we must first
establish that the sulfide generated by these bacteria does not irrevocably interfere. FtsZ (DVU2499), a cell division protein, is the first
candidate for testing the efficacy of this procedure. Within the time scope of this project, we intend to differentially tag >300 of the gene
products in D. vulgaris. This information is expected lead to a more thorough understanding of not only the proteins involved in metal-
reduction but also their protein-pi and of the complete pathway(s) for these activities.
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